positions, including β-sitosterol, stigmasterol and stigmastanol.
Although there have been many studies on E. mollis, little information was available concerning the physicochemical properties and the fatty acid profiles of E. mollis nut oils in previous reports 10 15 . Therefore, this paper presented the fatty acid distribution of triacylglycerol, triacylglycerol composition, and tocopherol composition of the E. mollis nut oils from different locations of China so as to explore the further application of E. mollis nut oils.
used for thin layer chromatography TLC plate preparation was purchased from Qingdao Haiyang Chemical Co., Ltd. Qingdao, China . All other reagents were of analytical grade and purified before use.
Extraction of the nut oils from E. mollis
Five different test oils were obtained after Soxhlet extraction with n-hexane for 8 h. Furthermore, the solvent was removed under vacuum. The oils were numbered OIL1, OIL2, OIL3, OIL4 and OIL5, respectively.
2.3 Physicochemical properties assays for the crude nut oils Acid value, unsaponifiables, phosphorus and the color of the crude oil were analyzed according to the AOCS Official Methods Cd 3d-63, Ca 6a-40, Ca 12-55 and Cc 13e-92, respectively 16 . In addition, saponification value, specific gravity and refractive index were characterized according to the IUPAC Methods 2.202, 2.101 and 2.102, respectively 17 . Moreover, the viscosity of the crude oil was got on a NDJ-8S Digital display viscometer Shanghai instrument analysis instrument Ltd. Shanghai, China . All operations were on the basis of the instrument operating procedures. The tocopherol α, β, δ, and γ-isomers contents were analyzed according to International Standard ISO 9936:2006 with a few modifications cited in a previous report 18 . The analysis was performed by HPLC using a 10Avp series Shimadzu system Shimadzu, Japan with a NH 2 column 250 mm 4.6 mm, 5 μm Waters, Milford, USA and a RF-10AXL fluorescence detector Shimadzu, Kyoto, Japan . The column temperature was set at 40 . The excitation and emission wavelength were 298 nm and 325 nm, respectively. The oil samples were dissolved in n-hexane at 50 mg/mL. A 2 μL volume of the loaded sample was isocratically eluted with n-hexane /isopropyl ether 99/1, v/v at 0.8 mL/min. According to standard curves, the tocopherol α-, β-, δ-, and γ-isomers contents were calculated. The total sterols contents of the five different nut oils were determined according to a previous report 19 . This analysis method was an ultraviolet and visible spectrophotometric UV method. A 5 g quality of sample oil was used to extract the unsaponifiable matter. Then the unsaponifiable matter was transferred to 50 mL volumetric flask and dissolved with ethanol. Later, the sample 2 mL was mixed with ethanol 2 mL and phosphorus iron sulfur reagent 2 mL . The mixture was shaken manually and left to stand for 15 min, then the absorbance was measured. The maximum absorption peak was at 520 nm which was determined through the spectral scanning for standard between 350 nm to 700 nm. Then the standard curve was performed. Accordingly, the total sterols contents of the five different crude E. mollis nut oils were calculated based on the standard curve after measured the absorbance of samples at 520 nm.
Fatty acid composition of the crude nut oils
The fatty acid composition of the five different nut oils was determined according to IUPAC Method 2.302 17 . The fatty acid methyl esters were analyzed on a GC Agilent 6890 N, Agilent Technologies Co., Ltd. Santa Clara, USA equipped with a flame ionization detector FID and a BPX-70 capillary column 30.0 m 250 μm, 0.25 μm of film thickness Agilent Technologies Co., Ltd. . The column temperature was 180 , and the injector and detector temperatures were 230 . The nitrogen flow rate was 1.5 mL/ min. The fatty acids were identified with reference to the retention times of standard fatty acid methyl ester performed at the same conditions.
2.5 sn-2 fatty acid distribution of the triacylglycerols of the crude nut oils The triacylglycerols of the crude nut oils were separated through thin layer chromatography TLC , and the developing solvent is a mixture of n-hexane: diethyl ether: acetic acid 70:30:1, v/v/v . Draw the outline of bands on the TLC plate under UV light after spraying with a 0.2 ethanolic solution of 2 , 7 -dichlorofluorescein sodium salt. Then, the triglycerides bands were isolated from the TLC plate and extracted with diethyl ether and taking as the raw material used for the sn-2 fatty acid composition analysis. The triacylglycerol hydrolyzation was performed by 1,3-specificity porcine pancreatic lipase according to IUPAC Method 2.210 17 . The hydrolyzate of the crude nut oils was separated on TLC taking mixed solvents of n-hexane: diethyl ether: acetic acid 70:30:1, v/v/v as developing solvents. Draw the outline of bands on the TLC plate under UV light after spraying with a 0.2 ethanolic solution of 2 , 7 -dichloro-fluorescein sodium salt. After the monoacylglycerol MAG band had been separated and collected, it was extracted with diethyl ether. The obtained MAG was methylated, and the resulting fatty acid methyl ester was subjected to GC analysis.
Triacylglycerol composition of the crude nut oils
The triacylglycerol composition of the crude nut oils can be obtained by 1,3-random-2-random distribution hypothesis, proposed almost simultaneously by R. Van der Waal and Coleman and Fulton. The authors assumed that the fatty acids distributed in sn-1,3 and sn-2 position of the triacylglycerols at random and independently in natural fats 20 .
Statistical analysis
In all analyses, three replicates were used and the results were expressed as means value standard deviations X SD . The data were analyzed by ANOVA to determine the levels of any significant difference using SPSS 16.0 SPSS, Chicago, USA . Significant results were considered at p 0.05. Meanwhile, the results of the nut oils met the require-
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ments of precision of the adopted standards.
RESULTS AND DISCUSSION
3.1 Physicochemical properties of the crude E. mollis nut oils The physicochemical properties, the content of tocopherol and sterol of the crude E. mollis nut oils were presented in Table 1 . There were no significant differences among the refractive index at 40 , viscosity, unsaponification, and color of five different oils. The specific gravity 20 , acid value, saponification and phosphorus varied not significantly among the five oils. The specific gravity 20 were in the range of 0.9192-0.9200. The acid value of the oils analyzed ranged from 1.08 mg KOH/g to 1.32 mg KOH/g, which fall within the range for many edible oils. OIL1 had the highest value 191.0 mgKOH/g of saponification. The phosphorus of OIL3 1.50 mg/g were lower than the other oils.
The E. mollis nut oils were rich in tocopherol and three isomers of tocopherol were detected except β-tocopherol.
C o m p a r e d w i t h α -t o c o p h e r o l a n d δ -t o c o p h e r o l ,
γ-tocopherol is the predominant isomer. The highest values of γ-tocopherol found in OIL5 was 122.2 mg/100 g. Comparable levels of δ-tocopherol were detected in five kinds of oils, and the α-tocopherol content of OIL3 5.9 mg/100 g was higher than the others. According to the results of the study, OIL5 128.6 mg/100 g had the hightest amount of the total tocopherol, followed by OIL2 127.3 mg/100 g , OIL3 126.3 mg/100 g , OIL1 125.5 mg/100 g and OIL4 119.6 mg/100 g . The results were quite different from Feng BY 6 . In their research,the tocopherol content of the oil was up to 1558.1 mg/100 g. The difference may be caused by the different approach. In this paper, the oil was dissolved in n-hexane directly. In their research, the approach was complicated: unsaponifiable matter was extracted with ethyl ether first, then concentrated and redissolved in n-hexane. At the same time, there was only one sample in their research. Therefore,the data in their research may not be very representative and convincing on many levels. The contents of total sterols were all about 0.2 , having no great differences.
Fatty acids composition and positional distribution in
the crude E. mollis nut oils The fatty acids profiles of the crude E. mollis nut oils were shown in five kinds of the E. mollis nut oils were all rich in unsaturated fatty acids, representing up to 92 of the total fatty acid composition. The ratios of unsaturated to saturated U/S fatty acids detected in oils were all above 12. In the sn-2 position of triacylglycerol, C18:2 and C18:1 were the major fatty acid, and the unsaturated fatty acids could reach 98 . These results had a little difference with a previous report 21 . The difference may be due to the different extraction methods of fatty acids. It s worth mentioning that we found odd carbon fatty acid Margaric in the oils apart from the common fatty acids. But the contents were low, less than 0.1 . Table 3 presented the triacylglycerol composition of the nut oils, which were calculated according to the 1,3-random-2-random distribution hypothesis. Previous works had revealed that the calculated method based on the 1,3-random-2-random hypothesis was acceptable compared to the value determined by HPLC 22 .
Triacylglycerol composition of the crude E. mollis nut oils
LOL OIL1 24.5 , OIL2 24.5 , OIL3 24.6 , OIL4 24.3 and OIL5 24.7 , respectively and OLO OIL1 22.1 , OIL2 22.0 , OIL3 22.2 , OIL4 22.4 and OIL5 22.0 , respectively were the dominant triacylglycerols of the five nut oils, and represented almost 45 of the whole. The other important triacylglycerols were LLL, OOO, OLnL and OPL, which were all above 5 . There were no significant differences among the contents of triacylglycerols of the five oils.
CONCLUSION
In conclusion, the results of this study have shown the general properties of the E. mollis nut oils and its fatty acid profiles. The E. mollis nut oils may be a new resource food due to its high level unsaturated fatty acids oleic and linoleic acid and tocopherols. This work might be useful for exploring the applications of E. mollis nut oils. Table 2 Total and sn-2 fatty acid composition of the crude E. mollis nut oils. 
